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INTRODUCTION
Major changes in the nutritional profi le of Brazilian children and adolescents have been characterised by the reduction in the prevalence of malnutrition and the increased prevalence of overweight and obesity 1 . Overweight and obesity are nutritional disorders that can begin at any age and present multifactorial features. In addition, there is evidence that overweight and obesity continue from childhood and adolescence into adulthood, raising the morbidity and mortality associated with overweight and decreasing life expectancy 2, 3 . The body mass index (BMI), because of its easy interpretation, fast measurement and low-cost, is widely used to monitor the overweight and obesity of children, adolescents and adults. In particular, for the diagnosis of overweight and obesity by BMI in children and adolescents, several benchmarks are recommended [4] [5] [6] . In 2007, the World Health Organization (WHO) recommended the use of a new anthropometric standard for monitoring the growth and nutritional status of children aged above 5 years 4 . This new standard was established on the basis of samples from six countries with considerable ethnic and cultural variability. Another benchmark that is widely used in the estimation of overweight and obesity was drafted by Cole et al. 5 with data from children and adolescents from six countries in the age group from 2 to 18 years, and it was subsequently recommended for worldwide use by the International Obesity Task Force (IOTF). In Brazil, Conde 6 references were observed in Brazil and other countries [7] [8] [9] [10] [11] . This fact represents a challenge for public health in the recommendation of the appropriate benchmark for children's growth and the comparison of the prevalence of overweight and obesity among localities. Thus, the objective of this study is to verify the prevalence of overweight and obesity, and to review the magnitude of the correlation among the references of the WHO, the IOTF and Conde and Monteiro in a school in the municipality of Rio Branco, Acre, Brazil.
METHODS
This is a cross-sectional study with children from the early grades of elementary school in the urban area of the city of Rio Branco, Acre State, Brazil. To determine the minimum size of the sample, the expected prevalence of 35% was adopted, with the fi xed precision of a sampling error of 3% at a 95% level of confi dence. The minimum size of the sample was 971.
Conglomerate sampling was used in stages, where the primary units were the schools. Out of the total of 22 municipal urban area schools that offered the 1 Human Beings (CAAE: 27915514.2.0000.5010) from the Universidade Federal do Acre. For the measurement of weight, a portable electronic digital scale was used, which was accurate to 50 grams and had a maximum capacity of 150 kg. Height was measured by a portable stadiometer with a precision of 0.1 cm and a maximum extension of 2 metres. The anthropometric measurements in children were taken during a class period, following the procedures recommended by Petroski 12 .
The Z-scores of the body mass index (BMI) were obtained according to the WHO recommendations of 2007 4 , being classifi ed as: obesity, (> + 2 Z score), overweight (< + 2 and > + 1 Z score) and eutrophic (<+1 Z score). Based on the benchmarks of BMI by gender and age of the IOTF 5 4 frame, the prevalence of overweight and obesity in the early grades of public elementary schools in Rio Branco, Acre, Brazil, was 17.3% in males and 17.8% in females 13 . In contrast, the information about overweight students obtained this study, collected in 2014, showed an increase of 7% in males and 3% in females. This fact indicates that excess weight is an emerging problem in the schools investigated.
The estimates of the prevalence of overweight and obesity among the references were divergent, as the WHO 4 frame showed a prevalence of overweight and obesity that was higher than that estimated by the IOTF reference 5 . This fi nding is similar to that identifi ed in the children of Argentina 9 , Pakistan 10 , Canada 11 and Brazil 7, 8 . In contrast, in the Czech Republic 14 , children presented a prevalence of overweight that was greater than that estimated by the IOTF reference 5 . According to studies carried out in southern Brazil 7, 8 , the Conde and Monteiro 6 reference showed a greater estimate of the prevalence of overweight and obesity in comparison to the WHO 4 and IOTF 5 references. However, Pelegrini et al. 15 identifi ed a prevalence of overweight that approximated the WHO 4 (20.1%) and IOTF 5 (20.6%) references; the IOTF 5 consistently presented a prevalence below the other references. The fact that none of three references used in this investigation are considered gold standards in the diagnosis of overweight and obesity makes it impossible to deduce whether the WHO 4 and Conde and Monteiro 6 references overestimate or the IOTF 5 underestimates the prevalence of overweight and obesity.
Similarities identifi ed among the three references in all of the groups examined were classifi ed as substantial or nearly perfect, according to the criteria of Landis and Koch 16 , with a Kappa value ranging between 0.66 and 0.94. For the total sample, the largest alignment identifi ed was between IOTF 5 vs Conde and Monteiro 6 .
This fi nding is inconsistent with Dumith and Farias Junior 7 and Pelegrini et al. 15 , in which the largest correlation was observed between the WHO 4 and Conde and Monteiro 6 references.
The differences in the estimates of overweight and obesity in the schools analysed in this study may be due to the different methods used by the three references in the preparation of growth curves and the arbitrary procedures for the proposition of the cut points. Moreover, the divergent characteristics of the samples that gave rise to the references could lead to uneven estimates of the prevalence of overweight and obesity.
The prevalence of overweight and obesity in each region and ethnic diversity can affect the reliability of the reference for growth 11, 18 . However, all of the references used in this study included contributions from samples of Brazilian children and adolescents. Specifi cally, the Conde and Monteiro 6 reference only used a sample of Brazilian children and adolescents from the north of the urban area. However, due to the lack of studies with confi rming evidence of which reference reveals the real potential for the growth and development of children, the recommendation of Conde and Monteiro 6 to estimate the prevalence of overweight and obesity in the schools of Rio Branco, Acre, Brazil is hindered.
One limitation of the present study was that it was performed only with public school students in the urban area who attended the school during the period of the data collection. On the data quality, the Z-score of the body mass index determined by the WHO reference 4 presented a plausible range, with a minimum value of 4.15 and maximum value of 4.74.
The classifi cation of overweight and obesity is crucial to determine the actual extent of the problem in public health. Therefore, the absolute difference in prevalence identifi ed among the references presents a challenge for the determination of the real burden of overweight and obesity in students in the initial grades of public elementary schools in Rio Branco; as a consequence, it will hamper comparisons among populations and hinder the development of actions for the prevention of overweight and obesity.
